This paper will reflect on the evolution of the functionality of ABC model, focusing attention on the variables that determine success or failure in its implementation. To this end the paper, through the empirical and theoretical literature review, will: trace the evolution of the ABC model, while highlighting the implications of the implementation process, analyze the concept of success in its implementation and discuss the determinants that influence the outcome, focusing on the organizational variables that firm have to control in order to succeed with ABC.
Introduction
Studies on ABC indicate a contradiction: on the one hand, the model shows considerable potential, which has grown throughout its functionalities evolution, in terms of the benefits that can derive starting from the correct determination of cost and arriving at an effective support to management [1, 2] ; several studies have shown its success in business practice and an increasing adoption rate [3] [4] [5] [6] [7] . On the other hand, various empirical analyzes of the model's implementation reveal a lower than expected success rate regarding its benefits [8, 9] , a relatively low adoption rate [9, 10] different opinions about its effectiveness [11] and some studies on ABC diffusion refer that the number of organizations adopting ABC is not growing and it stopped at a lower than expected level [12, 13] . It is the so-called ABC paradox [14, 15] . The purpose of the paper is to focus-through the empirical and theoretical literature review-the nature of this contradiction and to understand if the success lower than predicted is due to the methodology's limits or to the adopting organizations ones. First of all we will trace the evolution of the model's functionalities to highlight its potentialities in term of effectiveness. Then we will analyze the concept of success of an accounting methodology in order to explain because the studies reach contrasting results. Once defined the concept of success we will consider the determinants of not a success in the model implementation.
The Evolution of the ABC Functionality
The concept of activity has already been presented in studies by Staubus [16] and Shillinglaw [17] , but these works have not directly led either to a series of specific studies or to the spread of the activity approach in business practice. Studies that effectively raised the debate in this area and led to studies on the topic were published only at the end of the 80's. When it was introduced [18] , the model had no name, and subsequently became known as "transaction costing" [19] . The term "activity based costing" began to be used in June 1988 by Johnson, and towards the end of 1989 [20] it was shortened to the acronym ABC. Over the years the ABC model has been characterized by an evolution that can be described using stages ( Table 1 ) featuring various objects of analysis which focus on classes of costs of varying magnitude capable of producing utilizable information at different levels of the planning and programming levels [21] .
The studies and applications of the model that concern the first stage focus attention on the need to go beyond the limits of traditional methodologies of costing in order to accurately determine the cost of a product, with particular reference to the manufacturing phase. This first stage can, in turn, be divided into three phases characterized by different levels regarding the systematic approach of the ABC model. The first corresponds to the non-formal introductory phase of the method, in which models are drawn up characterized by a varied base for indirect cost imputations and they are not as yet called "activity based" since they are considered complex versions of the traditional systems of cost accounting [22] . In the early 80's the distinctive features of activity based costing compared to traditional methods were identified and formally presented in theoretical studies and applications. In this phase the model was applied on an ad hoc basis, without reference to a definite system structure. Beginning midway through the 80's the third phase appeared, characterized by an awareness of the contribution of ABC to the decision-making process through more correct information on cost and product profitability and by the reaction of the model's proponents to the theoretical criticisms of the model. These criticisms directly refer to the model's assumptions, which can be summarized as follows [23] :  The total cost can be divided into cost pools, each of which depends on a single cost driver;  The costs in the cost pools are directly proportional to the level of activity, and thus exclude those functions with a non-linear cost or with a non-zero intercept;  The activity measures adopted for attributing costs to the individual products can be summed to determine the total volume of the activity, a condition that excludes dependencies among products, such as synergies, interactions, and joint processes. These are very strong conditions which, when not satisfied, reduce the reliability of activity based cost determination. The theoretical criticisms of the model led Cooper and Kaplan to modify the objectives and the technical characteristics. The concept of resources was modified and a hierarchy in cost classification was introduced; the concept of allocation was replaced by that of estimate; accuracy was no longer considered an objective factor but was interpreted as a subjective judgment; and the objective of the correct determination of cost lost centrality with respect to the other objectives, such as support for the decision-making process [24] . This phase systematically identified the approaches to the implementation of ABC systems as separate systems: the informational needed to construct the model was identified; the methods for recognizing the cost drivers and the criteria for choosing them were defined; and the techniques to classify the aggregation of costs were determined. The third phase produced and made available to companies the specific software for constructing ABC models (in order to undertake the calculations for multiple activities), drivers and products. The evolution of this phase involved the integration of activity based costing and performance measurement [25] through an analysis of the common and unique features of the drivers used as determinants of cost and those used as performance indicators, and through the construction of a system of activity based performance measurement.
The most important contribution of these studies on first generation of models was the emphasis on the concept of cost driver and its relative complexity, bringing to light the distinction between volume driver and drivers linked to transactions, with important implications for many companies regarding the choice of mix [26] . The attention paid to cost drivers as determinants of cost introduces the principle of the control of costs through the control of the respective drivers, which highlights the need to eliminate, through continual improvements, the consumption of drivers that do not produce added value and those activities with no added value. This first generation of activity-based models separately identified the activities and thus did not recognize and reproduce the links between them. The studies and applications emphasize the identification of the cost drivers inside the business units; in this phase the applications are meant to concentrate on the efficient use of the resources, and thus there is a stress on the link between the cost drivers and resource consumption; however, the link with the processes is not brought out.
The second stage of ABC models shifts the focus from product to process. While the first stage models started with the identification of the activities to which the costs were associated, in the second ones the initial step was to identify the processes-productivity, sales, distribution and administration-and then to match up the activities with the processes. First generation models were aimed to correct the error in overhead allocation to product related to cost accounting systems, but continued development made clear that ABC was applicable beyond the original aim [28] . The models produced in this phase represent an extension of those in the first, since they are still focused on the internal activities and offer an analysis of tactical costs, but not yet of strategic ones [21] .
The information for strategic planning is provided in the third stage models, which extend the analysis beyond the internal activities to also include those external to the business unit. The systems produced in this phase trace the relation between activities and processes and then between processes and business units as a focus of attention.
The aim of the models in this phase is to support the firm's competitive strategy through the chain of value and thus to highlight the contribution in terms of value creation of both the internal activities and those which are upstream and downstream for the organization. This phase brings out the role of the support activities in contributing to achieving competitive advantage, while these activities are not explicitly included in the first and second phase models. Activity based logic moves beyond the limited focus on the improvement of efficiency and is interpreted as key to building a database that can support the strategic processes with regard to elements upstream-clients, clusters, distribution channels-as well as downstream-suppliers. The evolution of this generation of models saw a shift from the micro to the macro approach and the development of ABC systems aimed at supporting the entire firm through the modeling of the relations between the activities and the various business units. The difficulty in extending the approach to the entire firm, especially where there was a desire to maintain the capacity to reflect on the variations in the activities, processes, clients and products comes from the enormous volume of analyses and interviews that must be undertaken to realize the model and maintain it up to date [25] . This leads, on the one hand, to a barrier to adopting the model in an extensive manner, and on the other, where the firm opts for such an extension, to a non-optimal frequency in updating the model due to the high costs for determining and analyzing the drivers, thereby affecting the correct determination of costs and thus the informational efficiency in support of the decision-making process.
The choice and determination of the drivers represent the crux of the complexity and criticalness of the ABC model; thus tied to this stage are many of the difficulties uncovered in implementing the model and extending it to the entire firm. In designing the model firms can choose drivers linked to the number of transactions undertaken or to their duration. Normally the former are used, since measurement in this case is less onerous; however, the latter are more appropriate when the transactions generated by the macro-activities imply differing levels of complexity. Based on this observation Kaplan and Anderson [25] have proposed a "time-driven" version of the model. This model follows the logic of the traditional one, differing in the way it calculates the unit costs of the activities, which are determined in relation to the utilization cost of the capacity in the unit of time and to the number of units of time required by the transaction, that is assumed as the driver in attributing the costs of the activities to the final object. We know that various levels of complexity can characterize the transactions; that is, they can require a different number of activities or a different intensity of utilization with respect to another activity, thereby causing variations in duration. According to the traditional approach, the correct attribution of activity costs is obtained by breaking up the activity into the various combinations of activities that may be required in the various situations. The time-driven model simplifies the solution to the problem by defining the duration of the activity as the sum of the individual activities required [26] . This eliminates the first step in the implementation process of the traditional ABC model that is, the determination of the different activities; it simplifies the costing process, since it is no longer necessary to interview the operators in order to allocate the resource costs to the activities; and explicitly sets out the costs of the unutilized capacity [27] . This provides important indications to management in terms of the efficiency in the use of productive capacity, thereby highlighting the appropriateness of using or eliminating the excess capacity. The approach based on duration also simplifies the problem of updating the model and thus of the level of detail. For example, a high level of detail can be achieved by increasing the number of the activities, with the only requirement being to estimate the respective unit times, without redoing the interviews, by asking the personnel for estimates of the use of their overall time based on a new activity distribution. The model has important flexibility features, which make it efficient and effective when utilized. It easily combines with the data available from the ERP and CRM systems and, as mentioned above, it can more easily be extended to the entire firm and adapted to variations in the levels of complexity of the activities and of the final objects of costs, such as products, services, clients or distribution channels. Thus the time-based algorithms to measure complexity together with the new methods that have emerged-such as web-based surveys and the use of "extract, transform and load" technology to integrate ABC with data sourcesreduce the cost of implementation. Thus in this third stage new uses of ABC have appeared that increase the value derived from the tool: shared services pricing models for IT and other corporate functions to support service legal agreements with business units, target costing for product design, optimization of logistics, supply chain and IT investment, and minimization of the total cost of ownership of equipment and other assets [28] .
According to Turney [28] , the use of ABC as an integral component of business performance management solutions is peculiar to the fourth stage: ABC becomes a multifaceted algorithm and database for financial and organizational information. New profitability management tools depend upon ABC information to increase analytic power and to improve their effectiveness. ABC is an important source of performance measure in organizations that integrate ABC with performance management: in the process dimension of a scorecard, activity cost provides the focal point for target setting and the scoring of goals around process performance. From the financial planning point of view, ABC models-combined with forecasting and analytic techniques to support fact-based scenario development-support the formulation of long-term plans and budgets consistent with the optimization of process performance. ABC today also plays an important role in human capital management [28] . It is an effective tool to analyze high cost processes and improvement measures to free up resources that may be redeployed to satisfy critical needs. ABC can be used to forecast the transaction level of activities, which is then used to forecast the amount of resources used to perform the new level of activities. It can also be used to perform statistical forecasting to accurately determine the number of people required to support targeted products, customers, channels, and so on. Nowadays some organizations are using ABC to relate sustainability with profitability; for example, they use the model to measure and report the use of carbon dioxide alongside costs, tracking sources of carbon to the resources that consume carbon [28] .
The Concept of Success in Implementation
In order to evaluate the success of the implementation of an ABC project it is necessary above all to define what is meant by success. In terms of management accounting, the success concept is generally multi-dimensional and dynamic [29] . The multi-dimensional feature derives from the various functions which management accounting can carry out and from the different variables that influence its effectiveness, such as the characteristics of the information produced, the processes that produce the information, its possible uses, and the effects of such utilization. It is dynamic in that it changes over time in relation to the evolutionary stages of systems, and in space based on the perspective of the person doing the evaluation. The opinion can differ depending on whether it is formulated by the producer or by the person or persons who will use the information and as a function of the hierarchical position of the person making the evaluation.
The empirical studies reveal different points of view, and these contrasting results are partly due to the different definition of success the evaluation is based on and to the different means of measurement [30] . The methodology by activities is adopted for various objectives; the effectiveness and success of the implementation are properly appreciated only if they enable the firm to compare the objectives achieved with those set out by the organization, not with an objective exogenously taken as a benchmark in terms of the context in question. Thus the same implementation experience can be evaluated differently depending on the criterion adopted and the stakeholder for the information produced: in the organization itself managers from different hierarchical levels can have opposing views of success or failure based on how they use the information [10] . There are three levels regarding the objectives and modes of utilization of the activity approach [14] : the analysis of the activities, the determination of the cost of the activity, or true activity based costing, in ascending order, since each level of approach assumes that the previous level has also been adopted. This implies that the results from implementation must be compared with those that are coherent with the chosen level of adoption. Only a few of the empirical studies present this distinction, which can explain the contradictions that have emerged.
There are four basic types of approaches used to measure success [30] . The first approach [3, 5, 31 ] uses management's evaluation of the global success of the project based on a limited number of attributes of success and without distinguishing the different levels of adoption. The second [32, 33] the success obtained by determining a certain number of implementation phases and basing the evaluation on the phase that is achieved, implicitly assuming that the objective of each organization is to realize the ABC in a narrow sense, excluding the possibility that it could involve intermediate implementation levels. The third approach [4] bases the evaluation of success on four measures: the scope of use of the ABCM information in the decision-making process, changes in decisions based on the ABCM information, the impact of the ABCM on revenues and costs, and management's evaluation of the impact of the ABCM. This study carefully examines the link between ABCM information and company performance, but does not place measurement in relation to the level and objective of use. The fourth [30] starts from a multi-level view of the model's adoption, in line with Gosselin's approach [14] , and recognizes that organizations can pursue different objectives and choose different levels of implementation, and thus not evaluate success on the basis of the phase reached but in relation to a set of criteria and benchmarks which are coherent with the chosen level.
The Determinants of Success or Failure of the Model's Implementation
Let's analyze the determinants of the cases of failure of the implementation. The empirical literature on the topic has for a long time now linked success in the implementation of an ABC system with technical and behavioral factors [34] [35] [36] [37] [38] [39] [40] ; several authors have suggested that an important obstacle to successful implementation of ABC is a lack of attention to behavioral factors [4, 5, 31, 33, [41] [42] [43] [44] . Studies that propose analyzing ABC implementation by means of process theories hypothesize that the success of the project depends on the implementation process and on context factors linked to the environment. Process factors, such as management support and involvement and the resources available in carrying out the project, influence the evaluation of the ABC system. The context factors, represented by the characteristics of the individuals involved in innovation and of the environment, such as the salary structure, expectations about the latter, and the quality of existing information systems, in turn influence the implementation process and the evaluation of the resulting ABC system. The degree of importance of these behavioral and organizational factors in the success of ABC is different at different stages of ABC implementation, and cultural differences play an important role in ABC implementation strategies [44] . Empirical studies [43] have shown that even though the implementation process influences the results of the process itself, both the process and the results are strongly influenced by the context. According to these studies, the evaluation of an ABC system depends on the process through which an organization develops and obtains support for the system from those operating from within. For example, it is more likely that managers will support the ABC implementation process when they expect a higher salary from good performance.
The failure in implementing an ABC system is in large part due to exogenous context factors rather than to the implementation process itself [8, 43] . Shields states that the problems firms have had in implementing ABC are in large part due to their extreme focus on the model's architecture and the design of the appropriate software while neglecting the behavioral and organizational factors involved in the process. The context factors are represented by strategy and the organization. The type of strategy chosen influences the need for innovation in the management of the activities while the organizational structure influences the organization's ability to implement the innovations. Studies by Gosselin [14] analyze the adoption of ABC with regard to the two variables and, from the strategy point of view, refer to the following classification that distinguishes firms in terms of changes in products and markets [45] :  Explorers: characterized by a dynamic approach to seeking out new markets and by the offering of new products that can satisfy consumer expectations;  Defensive: this group operates in a context of limited product range and market, with high production volumes and a low level of diversification;  Analytic: with characteristics that fall between those of the two preceding categories;  Reactive: this group has no predefined strategy.
The results of the empirical analysis reveal a greater predisposition to adopting the analysis by activity approach by the management of explorer organizations since, being innovative, the latter tend to adopt innovations not only in the area of operations management but in the accounting area as well. Gosselin's analysis also shows the role of the organizational structure in the choice of level regarding the approach for the activity to be adopted-analysis of the activities, determination of the cost of the activity, or true activity based costingand shows that in firms that choose to adopt ABC there is a significant shift to a true implementation of the model in centralized, formal structures, since these are based on formal systems. The theoretical studies [46] [47] [48] [49] assign an important role in the success of the implementation to the organizational culture, such as an outcome and team orientation and a propensity to innovate. The empirical studies [30] confirm the relevance of an outcomes orientation, since such organizations are wont to eagerly embrace practices that can increase performance and to pursue these diligently; the studies do not reveal a positive correlation with an innovating attitude, justify this with the consideration that this characteristic spurs firms to utilize new methodologies but not to support these once they are adopted. Finally, the studies find no relation between a team orientation and success, and, unlike the theoretical studies, do not clarify this contrast.
An additional and important context factor for success is the existence of a link with quality improvement initiatives, and for two reasons. On the one hand, if the activity based information supports quality programs, then this takes on greater importance in the decision-making process and thus leads to greater success for the project. On the other hand, the adoption of the model has potentially greater success when quality support initiatives are already in place since, with part of the process analysis required for ABC implementation already having been undertaken, the information gathering phase is less complex and burdensome. In general the user's perception of the accounting techniques adopted depends on the level of support offered by such techniques to the other management instruments [50] . This view is supported by the results of a study by Baird et al. [30] , which shows a correlation between the degree of use of the model and the perceived amount of success, independently of the model's approach level: that is, activities analysis, determination of activity cost, or activity based costing, divided into the various objects of cost. These results are also interesting because they show that the success perceived does not depend on the adoption level; therefore, the decision by the organization not to move to the last implementation level may be a conscious and satisfactory one [30] .
The Organization's Willingness to Accept the ABC Project
The adoption of ABC represents a program of organizational change that often is not adequately recognized and administered by management [51] . The success of the system's implementation depends on the leadership qualities of the person who carried forward the project and by the organization's capacity to be ready to welcome change. A fundamental role in implementation failure is played by the resistance of the persons concerned to accept the model and collaborate in its construction, a resistance that derives from several factors.
One is the fear of providing information which, derived from a new accounting model, might provide new parameters for determining failure and success, thereby leading to interference in the practices carried out or undermining the latter's authority. This first factor derives from two aspects: the diffidence toward an unknown model and the worry that inefficiencies might be uncovered. A second factor that creates inertia in the adoption of the model by employees operating at various levels is the heavy job of gathering and processing the required data. Since the model is much more detailed and complex than traditional cost accounting systems, there is a considerable effort in terms of information gathering regarding the activities to identify and aggregate into activity pools, on the one hand, and the measurement and analysis of cost driver trends through statistical analysis on the other. This work is particularly onerous during the initial phase, when it may not be clear what information is needed and there is the risk of excessive data gathering, thereby overtaxing the information systems and the employees [51] . Nair [52] had efficiently modeled the process to follow in order to evaluate and create inside the organization the willingness to react positively to the ABC project, highlighting, in the various phases of the project, the variables that can have a crucial influence on the implementation result, thereby determining its success or failure. The model identifies four important steps in measuring the organization's capacity to direct the project. If adequately managed, these steps contribute to the success of the project's implementation:  Gathering the basic elements for starting the implementation;  Seeing that the program is aligned with the organization's personality;  Informing the firm;  Transforming the consensus into a commitment.
The fundamental assumptions for implementation are vision, the ability to see and structure the way the project should function, and knowledge, an awareness based on analysis and experience. This means that the project's promoters must identify the sources of the above elements within the firm so as make them available during the model's development.
The second step assumes an understanding of how the organization adopts new ideas and processes, and thus focuses on the point of view from which to assess the new initiatives. Organizations are focused on different variables; better yet, on the mix of variables to which difference emphasis is given. Organizations can thus be focused on individuals, processes or technology, presenting only one of these viewpoints or a mix that determine its "personality". Outlining the organization's personality reveal the guidelines which must be followed in order to introduce activity based logic and techniques, allowing objectives to be introduced that are coherent with what is perceived as the focus.
The third step represents one of the most difficult and important, and it consists in educating those working within the firm at all levels about the principles and functioning of ABC, since the sharing of objectives and an awareness of the role of ABC in their achievement are basic to an effective implementation [53] . In fact, several empirical studies show a correlation between commitment to training and project success [4, 5, 33] . For example, Anderson et al. [42] state that training not only has the benefit of improving technical knowledge but also influences how team members see the ABC model development task. Chenhall [54] states that training and clarity of objectives during implementation enhances cognitive conflict, which is then associated with ABC successful applications. From the operational point of view there is a need to train managers and employees throughout the organizational hierarchy to spread the objectives, logic and practices of the model so as to clarify its utility, remove the suspicion that it can only worsen the work load, and create a shared commitment to its adoption. A complex learning process can be used to remove organizational resistance and defensive behavior toward the adoption of ABC [55] . The education of individuals must be carried out using the knowledge of the organization's learning processes. The effectiveness of this educational process depends on the training techniques and the learning and communication methodologies used, which implies the need to analyze the behavior of the users of the information, that is, to observe the approach to and way of dealing with the information so as to construct a map of the preferred instruments for the information transfer. Once ABC is adopted it will be successful if there continues to be the motivation to use the information from the model in order to make management more effective; the systems should be linked to the ABC determinations [49, 56] , and those within the firm should be aware of this. The relation between the success of the implementation and the evaluation and remuneration of performance is justified by the fact that, if the evaluation and remuneration are directly linked to the information produced by the activity based system, then this information will be used [30] . This argument is, in turn, based on the hypothesis-which was confirmed in the activity management case in the studies by Anderson [32] , Shields [31] , and Foster and Swenson [4] -that the behavior of the firm's personnel is influenced by the way their performance is evaluated and remunerated.
The fourth factor is the transformation, by the team directing the project and by top management, of the general agreement into a true commitment to achieving the objectives. In fact, the project's success is correlated to the support provided by top management [32, 4, 8, 57] through their authority and the resources the task entails. In fact, it is crucial that, on the one hand, top management participate in the process whereby the implementation objectives are communicated and intervene, where necessary, to remove any obstacles, and on the other that they support the project by making an adequate amount of resources available for the project [5] .
Conclusions
This paper-through the analysis of the evolution of activity based costing functionality-focuses a contradiction: why on the one hand its possibilities of use and application are growing and on the other hand theoretical and practical studies do not show a unanimous opinion of success and a level of adoption of the model consistent with its potentialities? This work answers pointing out two aspects: first of all ABC studies has different concept of success: they measure different things so they have different results and it is not a paradox. Second companies who experience the model at the same level of implementation actually have different results depending on how they handle the organizational variables.
The analyses carried out show the role of the three variables that condition implementation of the model: the capacity to implement innovations, leadership from those carrying out the project, and the behavior of those within the organization. The capacity to operationalize innovations depends on the organizational culture and structure, which in turn are strongly tied to the firm's strategic orientation. An innovation-minded firm has a culture open to change and a flexible organizational structure; thus, it is able to accept or support the introduction of new methodologies. The leadership of those promoting the project is very important from two points of view. First, it leads to top management's support in terms of staffing and funding, even when the introduction of the project does not come directly from them. These two forms of support take on particular importance when the project impacts the firm's information systems, where resistance to change is normally quite high due to the rigidity of systems and the cost and time the changes entail. For this reason it is important in such situations that the project be assigned the necessary human and quantitative/quailtative resources. The second effect that derives from the leadership qualities of those promoting and directing the project is the improvement in the level of acceptance and shared commitment to the project within the organization. Acceptance of the project can be slowed down by the weight of the data collection activity it requires on the one hand, and on the other by a general diffidence by individuals toward the adoption of new models. The effect of the first factor can be mitigated by adopting time driven ABC, which, as observed above, allows for the streamlining of the data gathering activity and the simplification of the model's updating. The attitude of individuals concerning the use of the model and their behavior in this regard must instead be controlled through appropriate operational mechanisms. The objectives of ABC adoption must be presented through communication and training so that they are shared by the organization and pursued under the stimulus of an effective incentives system. To this end, it is important that the acceptance of the project be motivated by an expectation regarding remunerations that depends on an evaluation explicitly based on the achievement of the ABC objectives. ABC can offer considerable advantages for the organization as long as the latter is able to seize the opportunity by dedicating the necessary commitment to administrative innovation.
